Thirty-six soybean genotypes were tested with the aim of to determine the extent of genetic variability, correlation and path analysis among soybean genotypes. The field experiment was conducted during the 2017/2018 main cropping season in Jimma South western Ethiopia. The experimental design was triple lattice. Data were collected on 14 quantitative morphological traits .Analysis of variance showed significant to highly significant differences among genotypes for all of the studied traits. The phenotypic coefficient of variation (PCV) ranged from 8.83 for days to maturity to 39.3 for harvest index; while the genotypic coefficient of variation (GCV) value ranged from 4.7 for seed per pod to 30.22 for biomass per plant. Broad sense heritability value ranged from 5.5% for seed per pod to 95.9 % for days to flowering. The genotypic correlation analysis exhibited that seed yield had positive and significant association with harvest index and hundred seed weight. Harvest index exerted the maximum positive direct effect followed by biomass and pod per plant on grain yield at genotypic levels, these could be used for selection to improve grain yield.
Data Collection
The following quantitative data were collected on plot or plant base. Days to flowering (DF) (days): Days to 50% flowering was taken from number of days from sowing to when 50% of plants in a plot open flower. Days to maturity (DM) (days):-Number of days from planting to when 95% of the Plants in a plot change the color of their pod from green to lemon yellow. Hundred Seed Weight (HSW) (gm): Weight of 100 seeds was determined by weighting the mass of 100 seeds. Plant height (PH) (cm): The length of plant wasmeasured from the soil surface up to the tip of the main stem on randomly selected five plants and was taken the mean at each plot. Number of trifoliate leaf per plant (count):-Average number oftrifoliate leaf was taken by counting the number trifoliate leaf on randomly selected five plants and was taken the mean at each plot at (R5) seed filing stage.
Number of pods per plant (count):
The average number of pods, counted at harvest on 5 randomly selected plants. Pod length (PL) (cm): Average length of pods, measured at physiological maturity on 5 randomly selected plants and five randomly taken pods per plant. Pod diameter ( inch).Pod diameter was taken, at physiological maturity on 5 randomly Biological Yield (BY) (gm): The above ground parts of the plants were oven dried and averaged over the 5 sample plants to get the biological yield per plant in grams. Harvest Index (HI)(ratio): The harvest index was estimated by dividing total seed yield by biological yield on 5 sample plant.
Number of seeds per pod (SPP) (count):
The number of seeds per pod, counted at harvest on 5 randomly selected plants.
Internodes length (cm): Internodes length was measured as the distance between two nodes at the mid, bottom and top part of the plant from 5 randomly selected plants per plot by using ruler and was taken the average of all 5 plants. Seed yield per plot (SYP) (gm): seed yield in grams, harvested from plants in the two central rows measured in gram.
Internodes length (cm):
Internodes length was measured as the distance between two nodes at the mid, bottom and top part of the plant from 5 randomly selected plants per plot by using ruler and was taken the average of all 5 plants.
Statistical Data Analyses Analyses of variance
Before conducting statistical analysis, data were checked for the normality and all the data meet the assumption. The data collected for each quantitative trait was subjected to analysis of variance (ANOVA) as per the method of Gomez and Gomez (1984) using Proc lattice and Proc GLM procedures of SAS computer Software program (SAS, 2002, Version 9 .0) to assess the significant of the difference between the accessions. Least Significant Difference (LSD) at p<0.05 were employed to identify genotypes that are significantly different from each other. The ANOVA model and structure for triple lattice design indicated as follows: Yil (j) = μ+gi+rj+ (b/r) l (j) +eil (j) Where, Yil (j) is the response the trait Y in the i th genotype, in the l th block of the j th replication; μ is grand mean of the trait Y, gi is the effect of i th genotype, rj is the effect of j th replication, (b/r) l (j) is the effect of l th block of the j th the replication, il(j) e is the error associated to the observation Yil (j), Table 5 . Skeleton of Analysis of variance (ANOVA) for simple lattice design (single location)
(R)(k 2 ) -1 SST Where, R = number of replication, G = number of genotypes, Df = degree of freedom, B = block, SS = Sum of squares, MS = mean squares, SSR and MSR are sums of squares and mean of replication, respectively; SSG and MSG are sums of squares and mean of genotypes, respectively; SSB and MSB are sums of squares and mean of blocks within replication respectively, SSE and MSE are sums of squares and mean of intra-block error, respectively and SST is sum of squares of the total. 3.5.2 Estimation of phenotypic and genotypic variances The phenotypic and genotypic variances of each trait were estimated from the analysis of variance, as per the methods suggested by Burton and Devane (1953) .then by using the methods suggested by Dewey and Lu, (1959) phenotypic and genotypic coefficient of variation was calculated as follows:
Phenotypic coefficient of variation (PCV) = ̄x 100
Genotypic coefficient of variation (PCV) = ̄x 100 Where: σ 2 p = Phenotypic variation; σ 2 g= Genotypic variation and x̄ = Grand mean of the trait under consideration. According to Sivasubramanian and Menon, (1973) PCV and GCV values more than 20% are regarded as high, whereas values less than 10% are considered to be low and values between 10 and 20% to be moderate. 3.5.3. Estimation of heritability 3.5.3.1 Heritability in broad sense Heritability in broad sense estimates the ratio of total genetic variance, including additive, dominance, and epistatic variance, to the phenotypic variance (Raiz and Chowdhry, 2003) ..  =phenotypic standard deviation on mean basis, H= Heritability in broad sense, K =selection differential (where k = 2.06 at 5% selection intensity) Genetic advance (as percent of mean) (GA) was computed to compare the extent of predicted genetic advance of different traits under selection, using the formula: 
=population mean of the quantitative character, GA =genetic advance as percent of mean 3.5.5 Analysis of genotypic and phenotypic coefficient of correlation Phenotypic correlation (rp), the observable correlation between two variables, which includes both genotypes and environmental components between two variables, were estimated using the formula suggested by Johnson et al(1955) and Singh and Chaudhury (1985) . rpxy= pcov (x, y) / √ (σ 2 px * σ 2 py), rgxy= gcov (x, y) / √ (σ 2 gx* σ 2 g y)Where,rpxyand rgxyare phenotypic and genotypic correlation coefficients, respectively; pcovxyand gcovxy are phenotypic and genotypic covariance between variables x and y, respectively; σ 2 px and σ 2 gx are phenotypic and genotypic, variances for variable x; and σ 2 py and σ 2 g y are phenotypic and genotypic variances for the variable y, respectively. The calculated phenotypic correlation value was tested for its significant using t-test: t = rph/SE (rph) Where, rph = Phenotypic correlation; SE (rph) = Standard error of phenotypic correlation was obtained using the following formula (Sharma, 1998) . SE (rph) = √ (1-r 2 ph) / (n-2) Where, n is the number of genotypes tested, rph is phenotypic correlation coefficient. The coefficient of correlation at genotypic levels was tested for their significant by the formula de-scribed by Robertson (1959) as indicated below: t = rgxy/ SErgxy. The calculated ''t'' value was compared with the tabulated ''t'' value at (n-2) degree of freedom at 5% level of significant. Where, n is number of genotypes. SErgxy = √ (1-r2gxy)/2h 2 x.h 2 y; Where, h 2 x = heritability of trait x; h 2 y = heritability of trait y. 3.5.6. Path coefficient analysis The direct and indirect effect of yield related traits on yield per plot was worked out through path coefficient analysis. The analysis was made following the method suggested by Dewey and Lu (1959) . The formula was described as follows. rij= Pij+ Σrikpkj Where: -rij = Mutual association between the independent trait (i) and dependent trait (j) as measured by the correlation coefficient. Pij = Component of direct effects of the independent trait (i) on the dependent variable (j) as measured by the path coefficient and, Σrikpkj = Summation of components of indirect effect of a given independent trait (i) on the given dependent trait (j) via all other independent traits (k). Residual effect estimated by the formula √1 -R 2 ; Where: -R 2 =ΣpijrijWhere, R 2 is the residual factor, Pij is the direct effect of yield by i th trait, and rij is theCorrelation of yield with the i th trait of variables considered as indicated by (Singh and Chaudhary, 1985) .
RESULTS AND DISCUSSION
Analysis of variance (ANOVA) indicated significant to highly significant (P<0.05 and 0.01) differences among genotypes for all of the studied traits (Table1), this indicates the presence of considerable genetic variability among the tested soybean genotypes for various characters suggested that the genotypes were genetically diverse and could be a good opportunity for breeders to select genotypes for trait of interest. (17),GenotpesPI459025(4.3) observed maximum for pod length while the minimum was observed on the genotypes PI594767A(2.8) The maximum pod width was observed on the genotypes PI459025B(0.4) and the lowest on the genotypes PI594149(0.2) Maximum and minimum Seed per pod were recorded on the genotypes Nova (73.5) and PI416778 (28.3) respectively, the maximum seed per pod was observed on the genotypes PI567180 (2.3) while the minimum was observed on the genotype PI416778 (1.1), biomass per plant from37.9g for genotype LD13-08466to 9.7g for genotype PI635999; harvest index from 0.67 for a genotype PI594767A to 0.2 for a genotype PI416778, and hundred seed weight from 28.6 g for a genotype PI594149to 12.3g for a genotype Nova. Similar result was reported by Shankar (2014), Yield ranged from8.4-28.9 tha -1 for the genotypes PI416778 and PI587905 respectively;
Estimation of variability components
The estimated phenotypic coefficient of variation (PCV) and genotypic (GCV) coefficients of variations are presented in (Table 3 ). The GCV ranged from 4.73 % for seed per pod to 30.2% biomass and PCV from 8.83% for days to maturity to 39.36% for harvest index. The GCV and PCV values were categorized as low (<10%), moderate (10 to 20%) and high (>20%) as indicated by Deshmukh et al. (1986) . Based on this categorization high PCV and GCV values were found for number of trifoliate leaves per plant(21.85 and 28.89), plant height(24.28 and 26.28), biomass(30.22 and31.16) and grain yield (21.33 and 22.8) (Table) . Similar results were reported by Yadav et al. (2015) for plant height. The result shows that the variability among genotypes for these characters was mainly due to genetic effects than that of environment. Therefore, selection for these characters based on phenotypic appearance would likely result in improvement. Medium GCV and PCV was observed for days to flowering (15.68 and 16.01%), hundred seed weight (15.7 and18.44) and pod per plant (16.6 and 18.63%), respectively. Similarly, moderate PCV and GCV values were reported for days to 50% flowering (Wanderi et al., 2013) and (Agdew et al.,2012) .This indicated that the genotype could be reflected by the phenotype and the effectiveness of selection based on the phenotypic performance for these characters. Low PCV and GCV values were found for days to maturity (Table 2 ) ; showing narrow range of variability, suggesting the limited scope for improvement of these traits through selection so creating variability is the first step.The obtained results are in agreement with results reported by (Deresse, 2017) Estimation of heritability and expected genetic advance The heritability estimates ranged from 5.5% for seed per pod to 95.8% for days to flowering. According to Singh (1990) , for a trait with high heritability (≥80%), selection is reasonably easy, due to smaller contribution of environment to genetic. High heritability was observed for plant height, yield (85%), and biomass per plant (94%).This implies the variation observed was mainly under genetic control and was less influenced by the environment and the possibility of progress from selection. The obtained results are in agreement with results reported by Ramtekeet al. (2010) for plant height and biomass per plant. Moderate heritability values (40-80%) were observed for days to maturity, number of trifoliate leaves, internode length, pod per plant, pod width, seed per pod and hundred seed weight. Similar results were reported by other workers (Zinawet al., 2013 and Reni et al., 2013) . Low heritability values were observed for yield per ha-1 ( Low heritability (<40) estimated were observed for pod length, harvest index and seed per pod indicated that narrow genetic base for this traits. Selection for these characters would not be effective due to the predominant effects of non-additive genes. It has been suggested that heritability estimates together with genetic advance are more helpful in predicting the gain under selection than heritability estimates alone in selecting best individuals because heritability does not provide indication of amount of genetic progress that would result from selecting the best individuals (Johnson et al., 1955) . High heritability is coupled with high genetic advance as percent of mean observed for days to flowering, days to maturity, plant height, biomass and grain yield. This show that the heritability of these characters is due to additive gene effects, and selection might be effective for these characters ( Rahman et al., 2016) . Days to 50% flowerings was correlated positively and significantly with days to maturity, number of trifoliate leaves, plant height, internodes length, pod per plant, pod length and biomass: while negatively and significantly correlated with harvest index at both phenotypic and genotypic levels. Similar results were reported in which days to 50% flowering correlated positively and significantly with days to maturity, plant height and number of branches (Preeti, 2018) . Grain yield had positive and highly significant (P<0.01) genotypic correlation with hundred seed weight (0.25) similarly grain yield also exhibited positive and significant (P<0.05) genotypic correlation with harvest index (0.51) (Table 3) , the positive correlation of these characters with grain yield resulted from the presence of strong linkage of genes or the characters might be the result of pleiotropic genes that control these characters in the same direction. Such association is important for simultaneous improvement of two traits. 
and Sultana et al. (2005) . The number pods per plants showed the highest positive indirect effect on seed yield via seed per plant (0.712). However, the second negative indirect effects were also recorded for this trait via pod width (-0.433). The second maximum positive direct effect was observed for biomass (0.66) on seed yield. The positive indirect effect was manifested via number of nodes, internodes length, and pod per plant, pod length, seed per pod, harvest index, dry root weight, root length, leaf length and oil. Plant height showed the second highest positive indirect effect on seed yield via day to 50% flowering (0.6). However, the third negative indirect effects were also recorded for this trait via harvest index (-0.43). These results of positive direct effect on seed yield are in agreement with the reports of Sultana et al. (2005) , Malik et al. (2007) , and Yadav et al. (2009) . The third maximum positive direct effect was observed on pod per plant (0.44) on seed yield. the positive direct effect of pod length with grain yield was assisted through plant height, number of nodes, internodes length, pod per plant, seed per pod, harvest index, hundred seed weight, dry root weight, root length, nodule number, leaf length, protein, and oil content. The character that exerted the highest negative genotypic direct effect on seed yield were recorded for plant height, (-0.36) days to maturity (-0.18), followed by pod length (-0.13) 
Conclusion
The study result indicated the presence of adequate genetic variability among the soybean genotypes which can be exploited to develop high yielding varieties. Moderate GCV coupled with moderate PCV (10 to 20%) was observed for the number of trifoliate leaves per plant, plant height, biomass and grain yield, this indicating the effectiveness of selection based on the phenotypic performance of the genotypes. High heritability (>80%) coupled with moderate genetic advance as percent of mean (10 to 20%) was observed for plant height, yield and biomass per plant (94%). This implies that the variation observed was mainly under genetic control and the possibility of progress from selection. Grain yield had positive and highly significant correlation with biomass and harvest index. This suggested that, grain yield potential can be effectively improved by obtaining maximum expression of these characters.
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